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List of claims: 



1 . (Currently amended) A bushing for receiving molten material from a bushing leg of a 
glass tank and for fiberizing the molten material comprising at least two opposed 
sidewalls and at least two opposed end walls, a tip plate having at least 1600 orifices with 
at least 1600 hollow tips extending from a lower surface of the tip plate and arranged in 
double rows, the tip plate being attached to the sidewalls and end walls, the bushing 
having a boxJike shape having at least four interior corners, an Interior support structure 
comprising a plurality of intersecting or crossing internal supports with angles between 
the intersecting supports at each intersection welded to a top surface of the tip plate for 
supporting the tip plate, at least some of the internal supports being attached to one or 
more Qf the end walls and at lea st some of the internal supports being attached to one or 
more of the sidewalls. the bushing al so having linear external supports contacting the 
bottom of the tip plate and a screen in the bushing, the entire bottom of the screen 
resting on r or mounted near, the top of the interior support structure, the interior support 
structure, in cooperation with the at least one sidewall and the at least one end wall, 
forming at least 24 cells located between the bottom of the screen and the top of the tip 
plate, the screen having a plurality of screen areas containing holes through the screen 
with a screen area above each of the cells, the hole area per unit screen area being 
different in some screen areas than In other screen areas to achieve more uniform tip 
plate temperature profile, the screen being located so close to the top of the interior 
support structure that the distance from the bottom of the screen to the top of the Interior 
support structure is less than that at which lateral flow of molten glass from one cell to 
one or more adjacent cells becomes significant to maintaining optimization of tip plate 
temperature profile. 



2. (Currently amended) The bushing of claim 1 wherein the interior support structure is 
made of a precious metal or a precious metal allo y, the screen is a first screen and a 
second ar>#4he screen having holes therethrough is laying on the top of the first screen. 
3t [gast some of the h oles in the seco nd screen aligning with holes in the first screen and 
the area of &s holes per unit area of t he second screen being less than the area of holes 
per unit area of the fir$t sqrS fiD a c n nv o nfional ccrocn o r on top of tho interior cupp ed 
str ucture, - th e conve n t i ona l sc ree n layi n g on top of tho intc 
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3. (Previously presented) The bushing of claim 1 wherein the interior support structure 
contains diamond shaped cells and is also attached to the sidewalls and wherein the 
bushing has at least 1600 hollow tips. 

4. (Original) The bushing of claim 2 wherein the interior support structure contains 
diamond shaped cells and is also attached to the sidewalls. 

5. (Previously presented) Hie bushing of claim 1 wherein some supports of the interior 
support structure enter the interior comers of the bushing. 

6. (Previously presented) The bushing of claim 2 wherein some supports of the interior 
support structure enter the interior comers of the bushing. 

7. (Previously presented) The bushing of claim 3 wherein some supports of the interior 
support structure enter the interior corners of the bushing. 

8. (Original) The bushing of claim 1 wherein the bushing contains at least 32 cells 
between the screen and the tip plate. 

9. (Currently amended) The bushing of claim 2 wherein the bushing contains at least 32 
cells between the Silt screen and the tip plate. 

10. (Original) The bushing of claim 3 wherein the bushing contains at least 32 cells 
between the screen and the tip plate. 

1 1 . (Original) The bushing of claim 1 wherein a screen area closest to each comer of the 
bushing has a hole area per unit screen area that Is substantially greater than that of the 
screen areas that are closest to a lengthwise centerline of the screen. 

12. (Original) The bushing of claim 2 wherein a screen area closest to each corner of the 
bushing has a hole area per unit screen area that is substantially greater than that of the 
screen areas that are closest to a lengthwise centerline of the screen. 
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1 3. (Original) The bushing of claim 3 wherein a screen area closest to each comer of the 
bushing has a hole area per unit screen area that is substantially greater than that of the 
screen area that is closest to a lengthwise centerline of the screen. 

14. (Original) The bushing of claim 4 wherein a screen area closest to each comer of the 
bushing has a hole area per unit screen area that is substantially greater than that of the 
screen area that is closest to a lengthwise centerline of the screen. 

15. (Original) The bushing of claim 5 wherein a screen area closest to each corner of the 
bushing has a hole area per unit screen area that is substantially greater than that of the 
screen area that is closest to a lengthwise oenterline of the screen. 

16. (Original) The bushing of claim 6 wherein a screen area closest to each corner of the 
bushing has a hole area per unit screen area that is substantially greater than that of the 
screen area that is closest to a lengthwise oenterline of the screen. 

17. (Original) The bushing of claim 7 wherein a screen area closest to each comer of the 
bushing has a hole area per unit screen area that is substantially greater than that of the 
screen area that is closest to a lengthwise centerline of the screen. 

1 8. (Original) The bushing of claim 8 wherein a screen area closest to each comer of the 
bushing has a hole area per unit screen area that is substantially greater than that of the 
screen area that is closest to a lengthwise centerline of the screen. 

19. (Original) The bushing of claim 9 wherein a screen area closest to each comer of the 
bushing has a hole area per unit screen area that is substantially greater than that of the 
screen area that is closest to a lengthwise centerline of the screen. 

20. (Original) The bushing of claim 10 wherein a screen area closest to each corner of 
the bushing has a hole area per unit screen area that is substantially greater than that of 
the screen area that is closest to a lengthwise centeriine of the screen. 

21. (Original) The bushing of claim 1 wherein screen areas nearest an end wall of the 
bushing have a substantially higher hole area per unit screen area than screen areas 
closest to a lengthwise centerline of the screen. 
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22. (Original) The bushing of claim 2 wherein screen areas nearest an end wall of the 
bushing have a substantially higher hole area per unit screen area than screen areas 
closest to a lengthwise centerline of the screen. 

23. (Original) The bushing of claim 3 wherein screen areas nearest an end wall of the 
bushing have a substantially higher hole area per unit screen area than screen areas 
closest to a lengthwise centerline of the screen. 

24. (Original) The bushing of claim 4 wherein screen areas nearest an end wall of the 
bushing have a substantially higher hole area per unit screen area than screen areas 
closest to a lengthwise centerline of the screen. 

25. (Original) The bushing of claim 5 wherein screen areas nearest an end wall of the 
bushing have a substantially higher hole area per unit screen area than screen areas 
closest to a lengthwise centerline of the screen. 

26. (Original) The bushing of claim 6 wherein screen areas nearest an end wall of the 
bushing have a substantially higher hole area per unit screen area than screen areas 
closest to a lengthwise centerline of the screen. 

27. (Original) The bushing of claim 7 wherein screen areas nearest an end wall of the 
bushing have a substantially higher hole area per unit screen area than screen areas 
closest to a lengthwise centerline of the screen. 

28. (Original) The bushing of claim 8 wherein screen areas nearest an end wall of the 
bushing have a substantially higher hole area per unit screen area than screen areas 
closest to a lengthwise centerline of the screen. 

29. (Original) The bushing of claim 9 wherein screen areas nearest an end wall of the 
bushing have a substantially higher hole area per unit screen area than screen areas 
closest to a lengthwise center line of the screen. 
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30. (Original) The bushing of claim 10 wherein screen areas nearest an end wall of the 
bushing have a substantially higher hole area per unit screen area than screen areas 
closest to a lengthwise centerline of the screen. 

31. (Currently amended) A bushing for receiving molten material from a bushing leg of a 
glass tank and forfiberizjng the molten material comprising at least two opposed 
sldewalls and at least two opposed end walls, a tip plate having at least 1600 orifices with 
at least 1600 hollow tips extending from a lower surface of the tip Plate and arranged In 
double rows, the tip plate being attached to the sidewalls and end walls, the bushing 
having a boxlike shape having at least four interior comers, an interior support structure 
comprising a plurality of intersecting or crossing Internal supports with angles between 
the intersecting supports at each intersection welded to a top surface of the tip plate for 
supporting the tip plate, at least som e of the internal supports heinq attached to one or 
more of the end walls and at least some of the inter n al supports being attached to one or 
more of the sidewalls. the bushing also having linear externa) supports contacting the 
bottom of the tin mate and a screen in the bushing with the entire bottom of the screen 
resting on, or mounted near, the top of the interior support structure, the interior support 
structure, in cooperation with the at least one sldewall, and the at least one end wall, 
forming at least 32 cells located between the bottom of the screen and the top of the tip 
plate, the screen having a plurality of screen areas containing holes through the screen 
with a screen area above each of the cells, the hole area per unit screen area being 
different in some screen areas than in other screen areas to achieve more uniform tip 
plate temperature profile, the screen being located so close to the top of the Interior 
support structure that the distance from the bottom of the screen to the top of the interior 
support structure is less than that at which lateral flow of molten glass from one cell to 
one or more adjacenl cells becomes significant to maintaining optimization of tip plate 
temperature profile. 

32. (Currently amended) The bushing of claim 31 wherein the interior support structure is 
made of a precious metal or a precious metal allo y, the screen is a first sn^n fl r,H § 
second and4he screen having holes thsrethmngh fs laying on the top of the first screen. 
at least some of the holes In the second scree n aligning with h 0 | es in the firs! «nr»»r> w 
the area , of the holes per unit area of the segQQd s creen being tare than the area nf hoi*.: 
per unit area of the first screen a ro mr o ntional ccrppn or on top of the interior support 
Rtmrturn, tho conventional ocrpon lay i ng on top of fh o inferior support b ti u ot ure . 
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33. (Previously presented) The bushing of claim 31 wherein the interior support structure 
contains diamond shaped cells and is also attached to the sidewalls and wherein the 
bushing has at least 1600 hollow tips, 

34. (Original) The bushing of claim 32 wherein the interior support structure contains 
diamond shaped cells and is also attached to the sidewalls. 

35. (Original) The bushing of claim 31 wherein supports that are part of the interior 
support structure enter the interior corners of the bushing. 

36. (Original) The bushing of claim 32 wherein supports that are part of the interior 
support structure enter the Interior comers of the bushing. 

37. (Original) The bushing of claim 33 wherein supports that are part of the interior 
support structure enter the Interior corners of the bushing. 

38. (Original) The bushing of claim 31 wherein the bushing contains at least 34 cells 
between the screen and the tip plate. 

39. (Currently amended) The bushing of claim 32 wherein the bushing contains at least 
34 cells between the firgt screen and the tip plate. 

40. (Original) The bushing of claim 33 wherein the bushing contains at least 34 cells 
between the screen and the tip plate. 

41 . (Original) The bushing of claim 31 wherein a screen area closest to each corner of 
the bushing has a hole area per unit screen area that is substantially greater than that of 
the screen areas that are closest to a lengthwise centerline of the screen. 

42. (Original) The bushing of claim 32 wherein a screen area closest to each comer of 
the bushing has a hole area per unit screen area that is substantially greater than that of 
the screen areas that are closest to a lengthwise centerline of the screen. 
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43. (Original) The bushing of claim 33 wherein a screen area closest to each comer of 
the bushing has a hole area per unit screen area that is substantially greater than that of 
the screen area that is closest to a lengthwise centerline of the screen. 

44. (Original) The bushing of claim 34 wherein a screen area closest to each comer of 
the bushing has a hole area per unit screen area that is substantially greater than that of 
the screen area that is closest to a lengthwise centerline of the screen. 

45. (Original) The bushing of claim 35 wherein a screen area closest to each comer of 
the bushing has a hole area per unit screen area that is substantially greater than that of 
the screen area that is closest to a lengthwise centerline of the screen. 

46. (Original) The bushing of claim 36 wherein a screen area closest to each comer of 
the bushing has a hole area per unit screen area that is substantially greater than that of 
the screen area that is closest to a lengthwise centerline of the screen. 

47. (Original) The bushing of claim 37 wherein a screen area closest to each comer of 
the bushing has a hole area per unit screen area that is substantially greater than that of 
the screen area that is closest to a lengthwise centerline of the screen. 

48. (Original) The bushing of claim 38 wherein a screen area closest to each comer of 
the bushing has a hole area per unit screen area that is substantially greater than that of 
the screen area that is closest to a lengthwise centerline of the screen. 

49. (Original) The bushing of claim 39 wherein a screen area closest to each comer of 
the bushing has a hole area per unit screen area that is substantially greater than that of 
the screen area that is closest to a lengthwise centerline of the screen. 

50. (Original) The bushing of claim 40 wherein a screen area closest to each corner of 
the bushing has a hole area per unit screen area that is substantially greater than that of 
the screen area that is closest to a lengthwise centerline of the screen. 

51 . (Original) The bushing of claim 31 wherein screen areas nearest an end wall of the 
bushing have a substantially higher hole area per unit screen area than screen areas 
closest to a lengthwise centerline of the screen. 
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52. (Original) The bushing of daim 32 wherein screen areas nearest an end wall of the 
bushing have a substantially higher hole area per unit screen area than screen areas 
closest to a lengthwise centerllne of the screen. 

53. (Original) The bushing of claim 33 wherein screen areas nearest an end wall of the 
bushing have a substantially higher hole area per unit screen area than screen areas 
closest to a lengthwise centerline of the screen. 



54, (Original) The bushing of claim 34 wherein screen areas nearest an end wall of the 
bushing have a substantially higher hole area per unit screen area than screen areas 
closest to a lengthwise centerline of the screen. 

55. (Original) The bushing of claim 35 wherein screen areas nearest an end wall of the 
bushing have a substantially higher hole area per unit screen area than screen areas 
closest to a lengthwise centerline of the screen. 



56. (Original) The bushing of claim 36 wherein screen areas nearest an end wall of the 
bushing have a substantially higher hole area per unit screen area than screen areas 
closest to a lengthwise centerline of the screen. 

57. (Original) The bushing of claim 37 wherein screen areas nearest an end wall of the 
bushing have a substantially higher hole area per unit screen area than screen areas 
closest to a lengthwise centerline of the screen. 

58. (Original) The bushing of claim 38 wherein screen areas nearest an end wall of the 
bushing have a substantially higher hole area per unit screen area than screen areas 
closest to a lengthwise centerline of the screen. 

59. (Original) The bushing of claim 39 wherein screen areas nearest an end wall of the 
bushing have a substantially higher hole area per unit screen area than screen areas 
closest to a lengthwise center line of the screen. 
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60. (Original) The bushing of claim 40 wherein screen areas nearest an end wall of the 
bushing have a substantially higher hole area per unit screen area than screen areas 
closest to a lengthwise centerline of the screen. 

61 . (Currently amended) A method of making a bushing for receiving molten material 
from a bushing leg of a glass tank andfor fiberizing the molten material, the bushing 
comprising at least two opposed sidewalls and at least two opposed end walls, a tip plate 
having at least 1 600 orifices with at least 1600 hollow tips extending from a lower surface 
of the tip Plate and arranged in double rows attaching the tip plate to the sidewalls and 
end walls, the bushing having a boxlike shape having at least four interior corners, 
welding an interior support structure comprising a plurality of intersecting or crossing 
Internal supports with angles between the intersecting supports at each intersection to a 
top surface of the tip plate to support the tip plate in operation, at least some of tha 
internal supports being attached to one or more of the en d walls and at least some of the 
internal supports beino attached to one or more of the sidewalls. the bushing also having 
linear external support s contacting the bottom of the tip plate and the bushing having a 
screen in the bushing resting on or mounted near the top of the interior support structure, 
the internal support structure. In cooperation with the at least one sidewall and the at 
least one end wall, forming at least 24 cells located between the bottom of the screen 
and the top of the tip plate, the screen having a plurality of screen areas containing holes 
through the screen with a screen area above each of the cells, adjusting the hole area 
per unit screen area above each cell to achieve more uniform tip plate temperature 
profile, and attaching the screen such that the entire bottom of the screen is so close to 
the top of the interior support structure that the distance from the bottom of the screen to 
the top of the Interior support structure is less than that at which lateral flow of molten 
glass from one cell to one or more adjacent cells becomes significant to maintaining 
optimization of tip plate temperature profile. 

62. (Currently amended) The method of claim 61 wherein the interior support structure is 
made of a precious metal or a precious metal allo y, the screen Is a f i^r ^ a 
second an44he screen having holes thamthmngh is placed in contact with a the top of 
t h efirst screen, at leapt some nf th» holes in th» ^ s creen alinni™ ^ holgg fa the 
first screen and the area of the holPs per unit aro* of th e second screen bejng jags Thrr 
th earea of holes per unit are* nf tho w „ r ~ n a Pftnifnn t inriri | -„- „ un ^ 
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W e r i or oupport - structuro, tho conventiona l ccroon l aying on topof fee interior support . 

pi n ip t t i pa 

63. (Currently amended) The method of claim 61 wherein the interior support structure Is 
made to contain diamond shaped cells, and is also attached to the sidewalls by welding 
and wherein the bushing is fabricated to have at least 4680 4030 tips. 

64. (Original) The method of claim 62 wherein the interior support structure is made to 
contain diamond shaped cells and is attached to the sidewalls by welding. 

65. (Original) The method of claim 61 wherein supports that are part of the interior 
support structure are made to enter the interior corners of the bushing. 

66. (Original) The method of claim 62 wherein supports that are part of the interior 
support structure are made to enter the interior corners of the bushing. 

67. (Original) The method of claim 63 wherein supports that are part of the interior 
support structure are made to enter the interior corners of the bushing. 

68. (Original) The method of claim 61 wherein the Internal support structure is made to 
contain at least 32 cells between the screen and the tip plate. 

69. (Currently amended) The method of claim 62 wherein the internal support structure Is 
made to contain at least 32 cells between the finst screen and the tip plate. 

70. (Original) The method of claim 63 wherein the internal support structure Is made to 
contain at least 32 cells between the screen and the tip plate. 

71-80. (Cancelled) 
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